Background: Women remain disproportionally affected by the HIV/ AIDS epidemic because of sociocultural factors including violence perpetrated by intimate partners. Among HIVpositive (HIV+) women, intimate partner violence (IPV) affects engagement in care and reproductive health outcomes. We analyzed data from a national survey to estimate the prevalence of IPV among HIV+ women in care and associated factors. Methods: The study was conducted among 5198 HIV+ women in care. Data were collected on socio-demographic characteristics, self-reported couple HIV status, mutual HIV status disclosure and IPV. IPV was assessed by asking participants whether their current husband or partner ever hit, slapped, kicked or did anything to hurt them physically, and whether their current husband or partner ever physically forced them to have intercourse or perform any sexual acts against their will. Women who responded "yes" were classified as having ever experienced IPV. Modified Poisson regression was used to identify factors associated with experiencing IPV. Results: Of 5198 HIV+ women, 1664 (32.1%) had ever experienced physical violence, 1466 (28.3%) had ever experienced sexual violence and 2290 (44.2%) had ever experienced any IPV. Compared with women in relationships where the woman and their male partner were of the same age, women in relationships where the partner was ≥1 year younger were more likely to ever experience IPV (Prevalence risk ratio [PRR] = 1.43, 95% Confidence Interval [95%CI]: 1.10-1.71), as were women in relationships where the partner was < 10 years older (PRR = 1.20, 95%CI: 1.00-1.43) or ≥ 10 years older (PRR = 1.31, 95%CI: 1.05-1.64). Compared with women who did not have biological children, women with 3-4 biological children were more likely to have ever experienced IPV (PRR = 1.27 95%CI: 1.00-1.59) as were those with ≥5 biological children (PRR = 1.34, 95%CI: 1.06-1.71). Compared with women in sero-concordant relationships, women in sero-discordant relationships were less likely to ever experience IPV (PRR = 0.87 95%CI: 0.78-0.98). Conclusions: In Uganda, a high proportion of HIV+ women have ever experienced IPV. Experiencing IPV was associated with circumstances related to the intimate relationship between the woman and her male partner. Health care workers should screen HIV+ women in care for IPV and offer appropriate psychosocial assistance.
Background
Data from Demographic Health Surveys of 18 countries across Sub-Saharan Africa have shown that women are disproportionally affected by the HIV/ AIDS epidemic compared with their male counterparts [1] . The gender disparities in the HIV/ AIDS burden have been attributed to biological factors such as vaginal microbiology and ecology, and socio-demographic and behavioral factors such as a divergence in the risk for HIV infection including age at sexual debut, poverty and violence [2, 3] . Violence in all its forms can significantly inflate the risk of HIV infection particularly in communities that are traditionally patriarchal and where rape myths and violence against women perpetrated by an intimate partner are endorsed by both women and men [4] . The 2016 Uganda Demographic Health survey revealed that 49% of women and 41% of men agreed with at least one justification for physical violence by men against their female partner [5] . The World Health Organization (WHO) defines intimate partner violence as any behavior in an intimate relationship that causes physical, sexual, or psychological harm to those in the relationship [6] . This behavior can be categorized as physical violence including hitting, slapping, kicking or beating; sexual violence involving sexual coercion and forced sexual intercourse; psychological/ emotional abuse including belittling, insults, intimidation, humiliation and threats of harm while controlling behavior entails isolating a person from family and friends and restricting access to financial resources [7] . Although there are reports of men suffering different forms of violence inflicted by their female intimate partners, the violence perpetrated by men overwhelmingly outstrips that inflicted by women [8, 9] . Intimate partner violence against women occurs in all societies irrespective of social, economic, religious, cultural or ethnic variations with 10-69% of women across 48 countries globally reporting being physically assaulted by an intimate male partner [6] . Among women who are HIV positive, having a partner that is physically, emotionally or sexually abusive can affect their engagement in HIV care and treatment. A systematic review and meta-analysis showed that intimate partner violence was significantly associated with lower anti-retroviral therapy (ART) use, lower self-reported ART adherence and lower odds of viral suppression [10] . Physical, emotional or sexual abuse in a relationship is likely to preclude the perceived satisfaction with partner support which has been associated with ART adherence [11] . Furthermore, intimate partner violence has been associated with a loss of reproductive health control that may involve coercion by the male partner for the female partner to become pregnant and birth control sabotage or male partner interference with contraception [12] . This could lead to a woman becoming pregnant against their will, increase risk of sexually transmitted infections or among women who are HIV positive in a sero-discordant relationship increase the risk of HIV transmission to their partner.
In 2016, a national health facility-based survey was carried out in Uganda to assess the uptake of family planning services and establish the unmet need for family planning services among HIV infected women in care. Participants were also asked about their experience of physical and sexual violence perpetrated by their partner. We analyzed data from this survey to establish the prevalence of intimate partner violence against women in HIV care and assess the factors associated with experiencing intimate partner violence. Findings from the analysis will inform the integration of strategies to prevent and control intimate partner violence into HIV care and treatment programs for women living with HIV.
Methods
This was a secondary analysis of data from a facility based cross-sectional study that was conducted across the 5 geographical regions of Uganda to assess the uptake of family planning services and establish the unmet need for family planning services among HIV infected women in care. A detailed description of the methods including the study sites, sample size determination and sampling procedures have been published elsewhere [13] . Briefly, the sample size was calculated assuming p = 30% unmet need for family planning HIV+ women in care, 3.6% margin of error, 5% type I error rate, design effect = 1.5 and a non-response rate of 10% giving an overall sample size of 5185. Since the assessment of intimate partner violence was a secondary objective from the survey, considering a total population of about 600, 000 HIV positive women in Uganda [14] and a background prevalence of spousal violence of 44% [5] , a minimum sample size of 5185 would provide sufficient power to establish the national prevalence of intimate partner violence among HIV positive women. The sampling was done in two stages. First, an equal number of accredited HIV care facilities with at least 50 female clients were randomly selected from a sampling frame of accredited HIV care facilities in Uganda (Fig. 1 ). The next stage of sampling was at facility level where by all women aged 15-49 years who presented for HIV care at the facilities on the interview days were listed on attendance forms. We then used systematic sampling to select the number of eligible women using a sampling interval based on the client volume at the health facility. The study was conducted at 245 public and private HIV clinics in the 5 regions of Uganda. Women were included in the survey if they were HIV positive and receiving HIV care and treatment in the selected health facilities, aged 15-49 years and sexually active within the past 12 months. Women who did not give consent were excluded from the study.
Assessment of intimate partner violence
For the purposes of this study, the definition of intimate partner violence was restricted to experiencing any physical or sexual violence. A questionnaire was used to assess women's experience of any form of physical or sexual violence by their partner. Participants were asked the question "Does your current husband or partner ever hit, slap, kick or do anything else to hurt you physically?" Women who responded "yes" to this question were classified as having ever experienced any form of physical violence. In addition, women were asked, "Does your current husband or partner physically force you to have intercourse or perform any other sexual acts against your will?" Women who responded "yes" to this question were classified as having ever experienced any form of sexual violence. Participants were also asked about possible predictors such as their partner's age, HIV status disclosure to sexual partner (and whether or not both partners had mutually shared their HIV results), relationship status and HIV status of partner, HIV treatment status (ART versus non-ART and duration on treatment) and other demographic information such as age, highest level of education attained, marital status and ownership of household possessions such as a mobile phone, television set or radio. The questionnaire was pre-tested to check the suitability of various aspects such as the clarity of the translation, skip patterns and filtering questions. In order to ensure internal validity of the questionnaire, continuous roles plays among the 5 research assistants from each of the 5 regional teams were conducted for two days after training to ensure a thorough critic of the flow of the tools. This approach appeared more rewarding compared with the conventional approach of field pretesting of study tools as the research assistants had more time to interact with tools and as such became more familiar with them. There was sufficient time for comparison of scenarios, discussion and revision of the tools. Each interview was carried out by a trained interviewer after obtaining informed consent from the interviewee. The nature of the interview process was one-to-one and all responses given by participants were made anonymous to protect the confidentiality of the data collected. The questionnaire also emphasized the anonymous nature of the responses to allow for the disclosure of sensitive information like the partners HIV status without fear of any consequences. The questionnaire was translated into five major languages; Luganda for Central region and Kampala, Runyakitara for Western region, Ateso and Lusoga for the Eastern region and Luo for the Northern region. Data were collected between September and November 2016.
Statistical analysis
We computed the number of women who had experienced any form of intimate partner violence by adding the number of those that had experienced any physical violence to those that had experienced any sexual violence. This was presented as a percentage of all the participants in the survey.
To determine the factors associated with experiencing intimate partner violence, we used prevalence risk ratios (PRR) as the measure of association. PRRs were obtained via a modified Poisson regression model with robust standard errors. This statistical technique was preferred over ordinary logistic regression which overestimates the prevalence ratios [15] and poorly estimates the standard errors of the estimated risk ratios when the outcome of interest is not rare [16, 17] . The independent variables assessed were those related to the woman's HIV status such as the duration of time they have been on antiretroviral treatment (ART), HIV status disclosure between the woman and their partner, HIV status of the partner, relationship variables such as the age of the partner and spousal age difference and demographic variables such as marital status, highest level of education attained, number of biological children and the social economic status (wealth quintile). Initially, each of the independent variables was run against the dependent variable in a bivariate model. Thereafter, all variables with a p-value < 0.1 in the bivariate model were included in a multivariable analysis. When running a multiple regression model, two or more variables may be highly correlated in a phenomenon referred to as multicollinearity. This leads to wrong estimates of the standard errors of the correlated variables thus compromising the statistical significance of including these variables in a model [18] . We therefore used the variance inflation factor to assess for multicollinearity between independent variables such as the partner's age and spousal age difference and HIV status disclosure between the woman and their partner and HIV status of the partner. A variance inflation factor less than 10 showed that there was no multicollinearity between the variables investigated [19] . All analyses were conducted using STATA version 13.
Results
A total of 5198 HIV positive women participated in the survey. 2441 (47.0%) were aged 20-39 years; 3079 (59.2%) were married; 2924 (56.3%) had obtained primary level education and almost all; 5022 (96.9%) were on antiretroviral treatment (Table 1) .
Of the 5198 women that participated in the survey, 1664 (32.1) reported to have experienced physical violence where by the husband or partner ever hit, slapped, kicked or did something to hurt the woman physically ( Table 2 ). In addition, 1466 (28.3%) reported to have experienced sexual violence where the husband or partner The multivariable analysis revealed that compared with women in relationships where the woman and her partner were of the same age, women in relationships where the partner was younger were more likely to experience intimate partner violence PRR = 1.43, 95% CI: 1.14-1.79, as were women in relationships where the partner was < 10 years older PRR = 1.20, 95% CI: 1.00-1.43, and women in relationships where the partner was ≥10 years older PRR = 1.31 95% CI: 1.05-1.64 (Table 3) . Compared with women who did not have any biological children, women with 3-4 biological children were more likely to experience intimate partner violence PRR = 1.27 95% CI: 1.00-1.59 as were those with 5 or more biological children PRR = 1.34 95% CI: 1.06-1.71. Compared with women in relationships where both the woman and her partner are HIV positive, women in relationships where the woman was HIV positive but the partner was HIV negative were less likely to experience intimate partner violence PRR = 0.87 95% CI: 0.78-0.98.
Discussion
This analysis has revealed that more than 4 in every 10 HIV infected women in care in Uganda (44.2%) experience physical and/ or sexual violence perpetrated by their intimate partner. The prevalence of physical intimate partner violence was higher (32.1%) than that of sexual intimate partner violence (28.3%). These findings are comparable to those from the 2016 Uganda Demographic Health Survey that showed that 44 and 25% of women aged 15-49 years in the general population had experienced spousal physical and spousal sexual violence respectively [5] . Compared with findings from our study, a follow up study conducted in Mbarara District in western Uganda established that the prevalence of current intimate partner violence among women living with HIV ranged from 3 to 11% between 2011 and 2015 [20] . The lower prevalence could be explained by factors such as culture of the people that are specific to this region in Uganda. A study conducted in Nigeria found that 23.6% of women living with HIV had experienced violence by their intimate partner [21] which is lower compared to the findings in our study. In Nepal, 93% of women living with HIV reported to experience violence although 45% reported their partner as being the perpetrator of this violence [22] . In the US, albeit in a different sociocultural context, one study reported that 35% of women living with HIV experienced sexual violence [23] and another reported that 62% experienced physical and/ or sexual violence [24] . Both studies however did not specify the perpetrators of the violence.
Among several factors, violence perpetrated by a male partner within an intimate relationship has been attributed to the desire to dominate and control women when there is conflict and particularly in patriarchal societies where the violence is endorsed by both men and women [4, 25, 26] . This desire to have power over and control one's partner might be the explanation to our observation that compared with women in relationships where the woman and her partner were of the same age, women in relationships where the woman and her partner were of different age were more likely to experience intimate partner violence. Targeted interventions for both women and men should be developed to promote alternative conflict resolution strategies such as communication and negotiation, elevate the societal perception of women and promote their social and economic empowerment [25] . Given the high prevalence of IPV, care and treatment programs for women living with HIV should involve screening of women for IPV so that the appropriate psychosocial and medical attention can be provided to them. Compared with women who did not have any biological children, women with 3-4 biological children and those with ≥5 biological children were more likely to report experiencing any form of intimate partner violence. Several studies have consistently reported that the number of children in the home is a significant risk factor for IPV because having a child could amplify stress factors such as financial responsibilities that accompany having one [27] [28] [29] [30] . In homes where IPV was already existing, having a child could put a strain on the relationship which increases the possibility of IPV [30] . Noteworthy though is that these studies were not conducted among women living HIV and were unclear about the biological relationship between the children and the woman experiencing the violence. We would like to speculate however that the number of biological children a woman has might have been a proxy indicator for the length of the union between the partners and the observed association between the number of biological children a woman has and experience of IPV probably reflects the longer period of the union and increased likelihood of conflict and violence. A multi country study established that across several sites, women who had been in unions for shorter periods of time reported fewer incidents of intimate partner violence [31] .
HIV positive women in sero-discordant relationships were less likely to experience any form of IPV compared with those in sero-concordant relationships. Compared with HIV negative women, women who are HIV positive have been shown to be at significant risk of experiencing intimate partner violence [32, 33] . Some studies have reported that the revelation of HIV status sero-discordance in an intimate relationship may introduce or escalate the level of violence due to fear of HIV transmission and disagreements about condom use, apportioning of blame for the source of the HIV infection, suspicions of infidelity and subsequent alcohol abuse [34] . When HIV positive women in serodiscordant relationships are compared with women in sero-concordant relationships, our findings are consistent with the results of a prospective study of 3408 HIV sero-discordant couples which established that the frequency of IPV reduced over the 2 year period of follow up and was similar or lower compared with the frequency in the general population [35] . The study conducted in western Uganda among HIV positive women also showed that women reported progressively lower cases of current intimate partner violence over the 5 year study period [20] . In addition, the lower prevalence of IPV in sero-discordant relationships might reflect the extra support and attention in terms of counseling these couples receive in anticipation of the violence compared with their positive concordant counterparts in a setting like Uganda where the prevalence of IPV is already high. Awareness about IPV and acknowledgment of its likelihood should be included into post HIV testing counseling services to minimize the risk of subsequent conflict among HIV sero-discordant couples so that these relationships can quickly transition to a state of acceptance and mutual support. This study is not without limitations. The analysis was based on data from a survey the primary objective of which was to establish the unmet need for family planning among HIV+ women. Other variables that have been shown to be predictors of intimate partner violence such as life time exposure to violence and alcohol and drug use [36] were therefore not assessed. The experience of intimate partner violence which was our main outcome variable was based on self-reports which is a source of information bias. In this paper, intimate partner violence was narrowly defined as physical and sexual violence excluding emotional/ psychological violence and controlling behavior both of which were not assessed. Thus, there was an underestimate of the prevalence of intimate partner violence which biased our associations towards the null hypothesis.
Conclusions
There is a high level of violence against HIV positive women in care with more than 4 in every 10 reporting to experience violence perpetrated by their intimate partners. Health care workers should screen women for intimate partner violence using standard approaches and offer or recommend the appropriate psychosocial or medical assistance. Experiencing intimate partner violence was associated with circumstances related to the relationship between the woman and her intimate partner. These data can inform the design of interventions for integrating strategies to curb intimate partner violence into HIV programming and identifying HIV positive women in care at risk of experiencing intimate partner violence.
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